The first mover: CJ-GLS

Introduction to CJ-GLS
Starting its business as a subsidiary of Samsung Corporation in 1988, CJ-GLS adopted a cross-docking system in South Korea for the first time in its industry in 1991, built LIS in 1994, and introduced coastal shipping logistics in 1996. In 1998, the logistics systems and technology subsidiary unit of Samsung Corp. renamed itself CJ-GLS and launched its separation with an initial public offering of stock issued in 1998. The core business units of CJ-GLS are 3PL service and domestic and international small parcel services that are all based on corporate clients. 3PL service and the largest portion of its business executes the logistics support for client companies and includes freight consolidation, distribution, transportation, warehousing, product marking, labeling, packing, order management, etc. Clients of CJ-GLS are twofold: the first group are companies who have their own logistic systems but utilize CJ-GLS' superb 3PL and international small parcel service capabilities, and the second group are startups without their own logistics systems and who utilize 3PL service for B2B logistics service and small parcel services for B2C logistics. Clients are composed of 220 companies from a variety of industries, including pharmaceutical, food, chemical, and e-marketplaces. Some of the international clients of CJ-GLS include Sony, National Panasonic, Lego, Nestle, and Osram Sylvania. Table 1 shows the growth of CJGLS' revenue. It increased from $64 million in 1998, to $751 million in 2008, which placed CJ-GLS in the top rank in 3PL service and third rank in Korean logistics industry. Fig. 1 and Table 2 shows the logistics market of Korea. 
Logistics information systems of CJ-GLS
Logistics information systems (LIS) in CJ-GLS have evolved from fundamental LIS, to ebusiness supporting LIS, and to the ubiquitous computing-oriented LIS. To avoid other incumbents' mistakes of adopting foreign solutions which failed to be customized to South Korea, CJ-GLS followed an in-house development approach through its sister company, CJ Systems. In-house development reduced the erroneous design causing conflicts between the actual business processes and the information flow. Fundamental Logistics Information Systems: OMS, TPS, and WMS -From its early stage of market entrance, CJ-GLS concentrated on building business operation systems targeting to 3PL processes, composed of Order Management Systems (OMS), Warehouse Management Systems (WMS), and Transportation Management Systems (TMS). OMS is constructed based on the business process regarding order receipt, order tracking, performance analysis, and generating ad hoc reports. WMS is inventory management through tracking the movements, the storing of materials within a warehouse, sharing accurate inventory information with the clients, and directing the movement of goods based on urgency for space, equipment, inventory, and personnel. TMS is connected to and shares information with WMS and OMS for accurate delivery of ordered materials. E-Business Supporting Logistics Information Systems -Upon these fundamental LIS, CJ-GLS implemented new e-business support features. The storefront is a web-based user interface for clients and other IS users to access the system through the Internet. Delivery routing systems powered by artificial intelligence were added to TMS for safe and on-time delivery. OMS is connected to finance and accounting modules of SAP's enterprise resource planning systems. Data generated from WMS and TMS are analyzed with a data mining technology and applied to customer relationship management (CRM) systems for managing uncertainties such as preorder forecasts and delivery routing adjustments. CJ-GLS added mobility to its e-business-based LIS, specifically to TMS. Core strategy of TMS mobilization is threefold: 1) to enable clients and CJ-GLS to track the shipments in and out of warehouses or distribution centers 2) to enable clients and CJ-GLS to predict the accurate arrival time of the shipments and 3) to reflect the arrival information of delivery scheduling in order to increase the efficiency of the system. TMS provides schedules locally and nationwide, and it sends the scheduling information to the carriers' PDA. Carriers download the shipping schedules from TMS, and the shipping status is administered back into TMS through a Global Positioning System (GPS). This mobile technology-based logistics management enables not only clients to access shipping status and scheduling information through the storefront using their web browsers, but also the provider to manage issues in shipping.
Toward deep blue ocean: ubiquitous-oriented 3PL system
Although e-business support and mobilization of OMS and TMS improved the efficiency of order-and freight-related business processes, productivity gains of the entire 3PL business process ( Fig.2) is not maximized because of inefficiency of the bar code-based WMS business processes where reading errors cause inaccurate information and extra operating time and operating cost. To improve the warehouse business process and maximize efficiency and synergy from the integration of three LIS subsystems, RFID based WMS was developed. As Carr (2003) argued, ICT-driven competitive advantage is not sustainable unless the ICT strengthens the existing competitive advantage. The companies such as Hanjin and Hyundai, who entered into the 3PL market in 2000, also integrated their 3PL system with the clients' and their IS (e.g., Hanjin's e-HaNex and Hyundai's HiTexII). The strategy CJ-GLS is presently using to gain a competitive advantage over incumbents in the industry involves developing and applying a new ICT-driven LIS. This innovative approach is always accompanied by a great risk of failure, and if one of two aspects is not successful, whether it is the ICT or the application, it would result in a disastrous outcome for CJ-GLS. To continue along a strategic path, there was a pressing demand for an ubiquitous-oriented 3PL system and new technological innovation. The core technology necessary to accomplish promoting the strategy for an ubiquitous computing 3PL system is RFID technology, which remotely recognizes large volumes of inventory and manages inventory information. A collaborative business model was developed to harmonize and coordinate all the business processes. The RFID-based ubiquitous 3PL system was promoted to apply a collaborative business model into the field operation of warehouses and distribution centers.
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Fig. 2. Information flow in 3PL LIS of CJ-GLS
3.1 RFID technology RFID uses radio frequency to transmit stored information to a remote reader. Information about the material from the beginning of its production up to its distribution is stored in a RFID tag that is traceable through certain wireless frequency. Its advantage over the bar code is noncontact based. In the bar code system, operators need to scan every single bar code with bar code readers in order to recover such information. The RFID system enables operators to retrieve the information on inventory at once regardless of its quantity. The storage capacity of RFID tags is about 6,000 times larger than that of bar codes, which enables us to assign different IDs to the same product and other variable information. While the bar code can only be read, the RFID allows rewriting updated information over previously recorded information. These advances make RFID the next exciting innovation in logistics industry.
RFID and WMS
In CJ-GLS, the starting point has been the replacement of the bar code system in warehouses and distribution centers with RFID tags. The information flow in warehouse is composed of seven business processes. Receiving Inspection -materials are inspected before they get unloaded, and each bar code is scanned in order to be matched with the information in WMS. Stocking -unloaded materials are placed into storage space designated by WMS. In-Storage Handling -material information, such as volume, weight, and storage requirements, is handled, and each time transfer occurs, the scanned bar code information should be transferred to WMS. Selection -bar codes of ordered materials are received from WMS and matched by scanning each material.
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Picking -selected materials are staged for shipping. Shipping Inspection -materials are inspected before they get loaded, and each bar code is scanned to be matched with information in WMS. Shipping -loaded equipment departs to the next destination when all requirements are met.
For each of these seven processes as shown in Fig. 3 , warehouse operators are required to scan bar codes of the materials continuously to check the inventory, both previous and additional, and to calculate what is missing. This frequent bar code reading causes many problems from scanning omissions resulting in an inaccurate inventory and unclear boundary of liability between processes. These problems cause delays in all the business processes of LIS, including OMS and TMS.
Fig. 3. Business processes in WMS prior to RFID implementation
RFID-based WMS reduced the seven-step warehouse processes into four steps (Fig. 4) . It enabled managing inventories on real-time basis tracking, as well as updating inventory information, which resulted in accurate inventory information. Along with WMS, accurate information minimized the additional costs from returned materials. Overall, management innovation, work time reduction, optimized inventory, zero errors, and labor cost reduction were achieved.
Fig. 4. Business processes in WMS after RFID implementation
The RFID-based WMS increased the accuracy of inventory management and cut down the work time to one-third of the previous system. For example, receiving inspection time has www.intechopen.com been reduced from 10 to 3 seconds, shipping inspection time has been reduced from 600 to 3 seconds, and in-storage handling time has been reduced from 10 to 3 seconds. As the amount of materials increase, inspection time in the bar code-based WMS increased in multiples of the amount not including the added time due to errors and omissions. However, the inspection time in the RFID-based WMS was not influenced by the changes in the amount ordered and was free from added time caused by errors and omissions. These effects become clearer as the amount of inventory increases. Qualitative benefits include the transcendental operation of value-added service from the connection of existing information systems and RFID-based ICT innovation and its application into the collaborative business model, systematic knowledge acquisition through collaboration and knowledge-sharing among participants (universities and research institutions), and guiding experience through the first application of RFID in logistics operations in South Korea. Fig. 5 shows the details of the benefits CJ-GLS acquired from RFID-based WMS.
Fig. 5. Benefit of RFID-based WMS
New business model
CJ-GLS' strategic movement includes the improvement of its internal IS with RFID technology, which strengthens its competitive position in the existing market (Red Ocean) and in the development of the new market called RFID-based electronic logistics business. CJ-GLS plans to develop an application service provider (ASP)-based, new business model through utilizing its connection between the manufacturing industry and distribution industry. Current major distribution companies like Wal-Mart, Tesco, and Costco require major manufacturers to attach RFID tags on the products they want to distribute through these distribution companies. Major manufacturers may be capable of doing this. However, small and medium enterprises (SMEs) may face technological difficulties and a considerable cost increase for doing this. In the evolving electronic logistics service market, CJ-GLS will provide solutions covering the entire logistics service from tag installation, to ONS registration of the clients' products, to product history management, eventually becoming aand allows them to concentrate on their core competencies. An ubiquitous electronic logistics business model will allows CJ-GLS to create an uncontested new market space where new demand and high growth is possible.
Analysis of case
4.1 Framework of analysis: blue ocean strategy There are two opposing market space concepts: Red Ocean, which is the current existing industry, where boundaries and competitive rules are well known to competitors who try to achieve a greater share of existing demand and Blue Ocean, which is any new industry where "demand is created rather than fought over" (Kim & Mauborgne, 2004) . Blue Ocean strategy is the strategy which can avoid severe competition by creating an uncontested market space. Two approaches for creating Blue Ocean have been proposed. The first approach is to create completely new industries (e.g., online auction service in auction industry). The other approach is to create a new niche market within the existing industry by altering the existing competitive rules (e.g., ubiquitous-oriented 3PL in logistics industry). Kim and Mauborgne (2004) suggested the Four Actions Framework, which provides guidelines to create a new strategy profile and which defines the characteristics of Blue Ocean strategy. Using this framework, we have identified CJ-GLS' electronic logistics business model as a case of Blue Ocean strategy.
Four actions framework for CJ-GLS's RFID service
The ubiquitous electronic logistics business model of CJ-GLS is analyzed based on the Four Actions Framework of "Eliminate," "Reduce," "Raise," and "Create" (ERRC) proposed by Kim & Mauborgne (2005) . The results are summarized in First, the introduction of RFID-based electronic logistics business has resulted in the "elimination" of certain elements that had been taken for granted in the industry, such as the occurrence of errors caused by manual handling of warehousing activities, errors in recognizing bar codes resulting from repetitive work, and work delays involving deliveries to or collections from warehouses. Secondly, the concerning elements that should be reduced below standards of the industry (namely, labor costs for warehouse management and fixed costs) have been reduced thanks to automation and optimized work handling, respectively. Such "elimination" and "reduction" of inefficient work activities have been effective in sharply cutting both time and costs. The third aspect concerns elements that have been "raised" higher than industry standards compared to rival companies, and they include increases in automated handling rates of logistics activities and in information service optimized for the company's activities. More specifically, large volumes of loaded cargo are recognized in warehouses within a short time, and information on cargo taken in or out of warehouses is delivered to the operation system in real time, thus enhancing efficiency in the entire logistics business and improving information service. Finally, disproving the existing generally accepted notion that logistics companies only provide logistics-related services, CJ-GLS has successfully realized an ubiquitous-oriented Third Logistics System based on RFID, which has yet to be offered by other companies, thereby "creating" a Blue Ocean market of electronic logistics business that is a new cyber distribution/logistics area where competition does not exist. Hence, CJ-GLS created new customer satisfaction and loyalty by achieving accurate prediction and information on shipments due to the location information of carriers on a real-time basis, which optimized delivery schedule and dispatch. In summary, as can be seen from Table 3 , we apply the Four Actions Framework to analyze the CJ-GLS ubiquitous oriented-electronic logistics model. CJ-GLS creates the Blue Ocean in terms of an electronic logistics business model, which is within their core businesses. CJ-GLS focuses on noncustomers, uncontested market space, and new demand for the electronic logistics business. The case analysis of CJ-GLS provides analytic frameworks and useful insights for capturing the Blue Ocean opportunity.
Comparison with red ocean strategy
In this section, CJ-GLS' strategy is compared to that of the competitor's in view of Blue Ocean strategy. Market Space -Other logistics service providers tried to compete in existing market space, Red Ocean, but CJ-GLS explored uncontested market space using the RFID tag agency service. The new, uncontested market space which CJ-GLS' new business model will create expands from the existing 3PL industry, with new RFID-enabled services. In addition to the fulfillment of existing 3PL service, these services include the assignment of unique ECP codes to physical RFID tags and the attachment of them to the manufacturers' products. Competition -Other Korean logistics service providers tried to attract more market share from the existing competition based on accurate and timely delivery of products at the lowest freight cost. CJ-GLS made the competition irrelevant. While the incumbents have deployed more physical distributions, with the new RFID outsourcing service, CJ-GLS adds more value to the clients, along with providing more advanced service in the physical delivery of the product. This additional value to the clients makes the competition based on physical delivery irrelevant. Alignment of the System -Red Ocean strategy aligns the whole system of a firm's activities with its strategic choice of differentiation and low cost, while Blue Ocean strategy aligns the whole system of a firm's activities in pursuit of differentiation and low cost. CJ-GLS' RFID service, in addition to the current 3PL service, will bring exclusive values to clients. To achieve this, CJ-GLS analyzed and redesigned its internal business process and educated its employees. Integrating the two services will bring synergy to clients, such as convenience from one-stop service and efficiency from concentrating on clients' core business.
Findings: problems and success factors
During implementation of the new technologies into existing IS and business processes, several organizational and technological problems are bound to occur. To solve such problems, CJ-GLS involved all levels of its employees in searching out solutions and effective alternatives. After surveying possible solutions and/or alternatives, the information strategy team conducted several strategic seminars to establish an efficient development direction to solve problems. In this section, we list the bottlenecks and success factors that we faced in building the Blue Ocean strategy. Bottlenecks -Bottlenecks, whether they are social-oriented or technology-oriented, are common when new technology is introduced into an existing business process and organizational structure. a. From the Organizational Perspective -CJ-GLS experienced two problems from the mobilization of TMS. The carrier's equipment operators complained about the delivery schedule downloaded to their PDAs from TMS, considering it an invasion of privacy. The operators also argued that the impracticality of the schedule created from freight information, distance between customers, and the expected delivery time is a result of the lack of actual work experience. The vehicle location tracking system, enabled by GPS or GIS, which provides real-time tracking for clients, was also considered to infringe on the operators' privacy. Another difficulty arouse when the RFID technology was implemented to WMS. Warehouse operators felt that RFID would eventually replace their jobs. This was the source of their uncooperative attitudes. For the scheduling problem, CJ-GLS upgraded their routing engine to include additional fixed and variable unloading time. GPS and GIS replaced the geolocation service to improve the accuracy of vehicle locations. Continuous education and learning resolved the issues of privacy invasion and the possibility of jobs lost from adopting the technology. Workers were assured that the new system was implemented to increase customer value and accurate delivery, and was for the common benefit of all.
www.intechopen.com b. From the Technical Perspective -The biggest concern at CJ-GLS was having no prior experience in RFID technology and the fact that there were no practical cases of its successful application. The absence of a technology standard, a successful application case, and a shortage of insight on the forthcoming business process changes were the main shortfalls. All of these implied a high possibility of failure when using a RFIDbased 3PL system. The major technical problems of RFID utilization in a warehouse setting are multiple readings and omission errors. As freight with RFID tags is being processed at one of the steps of the warehouse operation, the designated RFID antenna for the step should automatically receive the information of the freight being processed and this information should be transferred to WMS to show where and at which step of the operation the freights are. However, multiple receiving by non-designated antennas or antennas designated for other steps of warehouse operation misleads WMS to recognize the freight to be at multiple steps at the same time. Multiple receiving occurs due to the interference of noise and obstacles in the warehouse and multidirectional frequencies sent by RFID tags. Multiple receiving errors were corrected by reprogramming the middleware that processes information received by RFID antennas. The middleware allowed WMS to recognize information sent by the RFID antenna designated for the second step only when the information from the antenna designated for the first step had been entered and so forth with the rest of the steps. Another technical bottleneck occurs when the RFID antenna fails to receive freight information sent by RFID tags. Such failures are caused when the frequencies from the RFID tags are weakened or blocked by the stocking of freight or metallic packaging materials. After several discussions and benchmarking of other similar cases, CJ-GLS installed a conveyor belt system, with RFID antennas attached directly above the belt. Freight is placed on the belt individually and transported into the warehouse after being removed from their pallets and packaging materials, which block RFID frequencies. This business process reengineering enabled the RFID antennas to receive the information sent by RFID tags without any failures. Success Factors -The success factors of CJ-GLS' ubiquitous-oriented RFID 3PL system showed how the company supports complementary assets (Brynjolfsson & Hitt, 2000; Marchand, 2004; Teece, 2009) 
Conclusion
This case shows how a 3PL provider develops an ubiquitous, electronic logistics business model which pioneers into an uncontested market by not only defining customers from an existing logistics market but also by recognizing future customers. Unlike numerous companies that have tried to mingle foreign solutions into their IS and business processes, CJ-GLS developed their own systems, managed the organizational changes, and utilized ICT's impact toward strengthening its 3PL business model. CJ-GLS evolved from e-business supporting LIS to m-business supporting ubiquitous-oriented LIS, which achieved efficiency in OMS and TPS. Whenever they faced bottlenecks and problems, they overcome those problems through organizational and technological change. When inefficiencies occurred from the existing business process, new technology was deployed. Once a new business process is enabled by technology, employees are educated and organizational changes follow. CJ-GLS has built its competitive advantage through expanding capabilities, such as human resources and new technology innovations, rather than an expansion of tangible assets, such as warehouses and freight fleets, and has focused on its core competency, as well as strengthening its competitive advantage through utilizing technological innovation. Because expansion of global e-business has brought about infinite global competition, companies must devote themselves to finding a new growth engine. Under these www.intechopen.com © 2010 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of the Creative Commons Attribution-NonCommercialShareAlike-3.0 License, which permits use, distribution and reproduction for non-commercial purposes, provided the original is properly cited and derivative works building on this content are distributed under the same license.
